RIASSUNTO
INTRODUCTION -Summer grazing of dairy cows on mountain pastures often leads to a fall in production or in body condition when the pasture is not adequately supplemented with concentrate feeds (Malossini et al., 1992; Bovolenta et al., 1998 ). An abundant use of concentrates may result into a reduction of herbage intake according to a substitution rate mechanism (Faverdin et al., 1991) . The aim of this trial was to evaluate the effect of the supplementation level on herbage intake, milk yield and feeding behaviour (time spent grazing and ruminating) of dairy cows at pasture, combining the use of an electronic bitemeter and a double marker method for the estimation of intake.
MATERIAL AND METHODS -Eight
Italian Brown cows in a first trial (year 2002) and 6 in a second trial (year 2003), were maintained, day and night, on alpine pasture (Malga Juribello, 1800-2200 m, Paneveggio -Pale di San Martino Natural Park, Trento, Italy) for 5 weeks (1 July -8 August), in relative low stocking conditions (0.7 cows/ha in the first year and 0.4 cows/ha in the second). The pasture was characterized by a situation of transition between Nardion and Poion alpinae (Orlandi et al., 2000) . The animals (about 7 months of lactation at the start of the trials) were divided, in each year, in two homogeneous groups submitted to different levels of supplement (based on maize, sugar beet pulp and extruded soybean): 4.8 kg OM/d (high level) and 2.4 kg OM/d (low level) in the first trial; 4.8 kg OM/d (high level) and 1.6 kg OM/d (low level) in the second trial. The concentrate was administered twice a day, in equal amounts at the milking. The animals were milked on pasture with a mobile milking device. In each year, at the end of the experimental period, the following measurements were made: herbage intake, milk production and composition, feeding behav-iour. Herbage intake was estimated by the n-alkane method (Mayes et al., 1986) , dosing the animals for 10 days with 500 mg of C 32 and collecting, during the last 4 days, individual samples of faeces and consumed herbage. The samples were analysed by GC for their content of dosed C 32 (external marker) and natural C 31 (internal marker). Individual milk samples were collected and analysed for their composition; the latter was used to calculate the energy corrected milk (ECM; Bickel, 1988) . Feeding behaviour (i.e. time spent grazing and ruminating), was recorded, in the 24 hours, for 3 consecutive days, with an electronic bitemeter system (Mastilogger, Starel, La Spezia, Italy). Each animal was equipped with a pneumatic sensor positioned under the jaw; each jaw movement induced a pressure variation and was converted into binary notation by an electronic transducer and recorded by the aid of a data logger. Table 1 ) the increase of supplement from 2.4 to 4.8 kg OM/d leaded to a non significant reduction of herbage consumption, equal to 0.4 kg OM/d, and then leaded to an increase in total intake of 2 kg OM/d. It followed an increase of 15% in ECM. About feeding behaviour, grazing and ruminating time were respectively 38 min/d and 50 min/d higher in the low level group. In the second trial, providing a lower stocking density and a larger supplementation difference, in the low level group herbage intake was 2.8 kg OM/d higher than that observed in the high level group. The substitution rate was much higher in the second trial in comparison with the first one (0.87 and 0.17 respectively) thus leading to a substantial balancing of total organic matter intake, and consequently of milk production (Minson, 1990) . Grazing and ruminating time was sufficiently coherent with herbage consumption; the animals of low level group grazed 75 minutes and ruminated 51 minutes more than the other group. As expected, grazing was the main diurnal activity (trial 1: 88%, and trial 2: 91% of grazing time) which was replaced by rumination at night. The hourly pattern of active grazing behaviour (Figure 1) shows that the main morning grazing cycle is clearly affected by supplementation level: cows receiving the higher supplement level reach the grazing activity peak two hours later. In the second trial the afternoon grazing cycle has been affected, as well the effect being less evident however. Ruminating activity differences between experimental groups were not related to a daily pattern; the differences however were statistically significant in correspondence with some hours. In conclusion the methods utilized seem to provide coherent information on feeding behaviour of dairy cow at pasture and allow further investigations on its quantitative aspects and its temporary patterns. Results confirm that concentrate supplementation may seriously reduce herbage intake of grazing dairy cows. 
RESULTS AND CONCLUSIONS -In the first trial (

